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aborption = emission 

Jupiter is a multi-platform facility for HED science 

•  Expand the frontiers of high energy-density laboratory science!

•  Support high energy-density science at LLNL in multiple programs!

•  Support, collaborate with, and expand the broader HED physics community!

•  Help train and recruit future scientific workforce!

Mission!



Jupiter is a multi-platform facility for HED science 

• Office-of-Science-style user facility where all laser time is provided free-of 
charge and apportioned through an open, competitive peer-review process!

!
•  On a scale that provides significantly greater laboratory access and potentially 

more flexibility than large-scale laser facilities!

•  With a variety of systems capable of front-rank HED science for different 
classes of experiments!

•  And the infrastructure to safely support multiple users with a range of 
experience levels!

Approach!

Number of active JLF users has significantly increased 
since becoming an open user facility!
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• 270 new faces in less than 4 years!

A number of organizations involved in HED science 
have active JLF users!

Universities! Other!LLNL!
Engineering!
NIF!
PLS!
WCI!

Cal Poly!
Colorado St!
Columbia!
Florida A&M!
Harvard!
MIT!
Ohio State!
Princeton!
Stanford!
Texas A&M!
U Arizona!
UC-Berkeley!
UC-Davis!
UCLA!
UC-Santa Barbara!
UC-San Diego!
U Colorado!
U Maryland!
U Michigan!
U Nevada Reno!
U Pacific!
U Rochester!
U Texas!
Vanderbilt!

Alme/DTRA!
Carnegie Inst!
GA!
LANL!
LBNL!
LLE!
NRL!
NSTec!
NTF!
SLAC!

AWE!
CEA!
CNR/Pisa!
GSI!
JAEA Japan!
KAERI Korea!
Kentech!
RAL!

Chinese Acad Science!
Ecole Polytechnique!
Heinrich-Heine U!
Imperial College!
Inst Naz Fisica Nucl Italy!
IST Portugal!
Osaka U!
Queen’s U Belfast!
Shanghai Jiao Tong U!
Tech U Darmstadt!
Tech U Dresden!
U Alberta!
U Bordeaux/CELIA!
U British Columbia!
U Edinburgh!
U Jena!
U Milano!
U Oxford!
U Paris!
U Pisa!
U Quebec!
U Rome!
U Strathclyde!
U Toronto!
U York!



University and student participation at JLF is high!

Other!
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53% 
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JLF has the infrastructure to handle many and varied 
users who perform experiments!

• Time allocated based on proposals presented to a !
  technical review committee!
   - based on scientific merit, impact, and feasibility!
!
• Users must be registered!
   - formal procedure: laser eye exam, safety courses, !
     policy briefing, safety briefing, orientation!
!
• Special provisions for students!
   - line-of-sight supervision; work unsupervised with 3 !
     monthsʼ experience and petition to JLF staff!
!
• Lead experimentalists must be experienced!
!
• Work performed under LLNL ES&H Manual regs !
  using Integrated Safety Management processes !
  (IWSs, Work Control, operational procedures, close !
  contact with Safety Team)!
!
• Experiments reviewed for readiness and teams !
   debriefed on interaction!
!



Jupiterʼs user program includes DOE/FES-supported 
fusion science experiments at Titan!
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Some EOS and opacity measurement experiments 
were pioneered at JLF 
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Novel diagnostics are being developed at JLF 

Si 111 Drive 
Laser 

1D VISAR!

Courtesy Ray Smith, LLNL!
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Fracture; 
Material 
Jetting!

2D VISAR Image 

2D VISAR Image!

Si 111 Drive 
Laser 

Courtesy Ray Smith, LLNL!



Record-pace wakefield acceleration measurements 
have been made recently on Callisto!
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Electrons (1.5 pC) accelerated at 100 GeV/m !

Courtesy Joe Ralph, LLNL; Chris Clayton, UCLA; 
Brad Pollock, UCSD; Dustin Froula, LLE!

Work on production of high-density positron jets 
began on Titan 

Super hot electrons (Te ~ 9 MeV)!
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JLF laser platforms are heavily requested 

• Titan shot-weeks over-requested 
by more than a factor of 2 in FY12!

• 22 proposals submitted (involving 
55 students and 30 PDs); 10 were 
approved!

• Janus shot-weeks over-requested 
by almost a factor of 2 in FY12!

• 18 proposals submitted; 10 were 
approved!

Callisto and COMET each 
over-requested in FY12!

Jupiter is a development and proving ground for 
experiments and diagnostics that stage to larger facilities!

Positron Jets (Titan)!
Dynamic Deformation (Janus)!
WDM EOS (Titan)!
Fast Ignition Studies, High-Pressure EOS,!
Thomson Scattering, X-ray Source Development,!
Detector Development!



Jupiter is a development and proving ground for 
experiments and diagnostics that stage to larger facilities!

High-Temperature Opacity/EOS (Titan)!

Pair Plasmas (Titan)!
Thomson Scattering (Titan, Janus)!
Planetary Science, EOS (Janus)!
Ultrafast Detectors (Callisto)!
X-ray Detector Qualification (COMET)!

Positron Jets (Titan)!
Dynamic Deformation (Janus)!
WDM EOS (Titan)!
Fast Ignition Studies, High-Pressure EOS,!
Thomson Scattering, X-ray Source Development,!
Detector Development!

Innovation and flexibility to adapt to new experimental 
scenarios are key for intermediate-scale facilities 

•  Filled the Janus chamber with low-density gas for a laser-plasma interaction 
experiment!

•  Transported and synched the Callisto beam to the Janus Target Area!

•  Changed the Titan optics for a 4! Thomson scattering experiment!

•  At the request of two different users, we changed out optics to frequency-double 
the Titan short-pulse (ps) beam!

•  We split the Titan short-pulse beam into two beams for experiments that required 
two short-pulse laser beams!

!

The following modifications were done at the request of experimenters !



JLF does a lot with fairly minimal resources!

• Typically 15 to 30 users in building each day performing 3-4 experiments !
  simultaneously!
!
• Full single-shift capacity is ~1800 high-energy laser shots in 44 shot-!
  weeks with a staff of 13 (however capacity is now reduced)!
!
!
!
• Jupiter attempts to fulfill the need to enhance HED science and program 
needs, augment the user community, and train new scientists – a place 
where researchers can come to gain insight in an environment where 
insight and success may not be the same thing!
!
• JLF is a user facility without an official user group. There are !
  numerous issues to discuss and I encourage users of JLF, and potential !
  users, to form one.!

Yuan Ping wins 2011 tri-annual APS Katherine E. Weimer 
Award for young female physicist in plasma science 

Yuan standing by one of the Europa target chambers 
where she did many of her experiments researching 
plasma physics and warm dense matter. !
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